Theorem 3. Let (P (t), W(t)) be a solution of the system (25)-(26) on the interval [0, T ] with initial conditions P (0) = P 0 , W(0) = W 0 and trading rates k(t) such that dk i (t)/dt = 0 for t ∈ [0, T ], 3 ≤ i ≤ G, while k 1 (t) and k 2 (t) on the interval [0, T ] form a closed curve γ in the (k 1 , k 2 ) plane. Then for 3 ≤ i ≤ G,
sgn(W 2 (T ) − W 2,0 ) = −sgn(W 1 (T ) − W 1,0 ), sgn(W i (T ) − W i,0 ) = sgn(P (T ) − P 0 ) = sgn((
Proof. In view of the definitions ofM (P ) andN (P ) used in (37) and (38), the function 2 M (P ) is monotone non-increasing in P at fixed k 1 , k 2 , and PN (P ) is monotone 3 increasing in P at fixed k 1 , k 2 . Thus, W 1 (P ), as given by the formula (37), is monotone 4 increasing in P (at fixed k 1 , k 2 ) as long as k 1 > k 2 and monotone decreasing in P (at
Then, W 1 (P ) is monotone increasing with P which 7 implies that P (T ) > P 0 and, by Lemma 1(iii),
, then W 1 is monotone decreasing with P and hence 9 P (T ) < P 0 and, by Lemma 1(iii), W i (T ) < W i,0 for 2 < i ≤ G. The results for cases 10 when W 1 (T ) < W 1,0 are obtained analogously. The monotonicity ofM (P ) and PN (P ) 11 and formula (38) also imply that W 2 (T ) − W 2,0 has the opposite sign to W 1 (T ) − W 1,0 , 12 no matter what the difference k 1 (0) − k 2 (0) is. If k 1 (0) = k 2 (0) then (39) implies 13 P (T ) = P 0 and, by Lemma 1(iii), W i (T ) = W i,0 .
14

PLOS
1/1
